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(54) COATED GLASS WITH HYDROPHIUC MEMBRANE AND MANUFACTURE THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a coated glass with a hydrophilic membrane having good stainproof 
property due to the hydrophilicity and good visibility on the rainy day which is preferable for window glass of 
vehicles or buildings especially for a window glass formed by bending and/or treated for tempering. 
SOLUTION: This glass is coated on the surface by a hydrophilic membrane consisting of a lower layer 
comprising Si02 only or Si02 with one or more selected from the group of AI203, Ti02, Zr02, Sn02 and 
Ta205, and a top layer laminated onto the lower layer and comprising Ti02 and Si02 wherein the weight ratio 
of Ti02 to Si02 is Ti02:Si02=1:1 to 4:1. 
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* NOTICES *, • 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Hydrophilic film covering glass characterized by having the hydrophilic film with which the laminating of 
the upper film with which it becomes the lower layer film which consists of Si02 or aluminum 203. and any one 
or more and Si02 of Ti02, Zr02, Sn02, and Ta 205 from Ti02 and Si02, and the weight ratio of Ti02 and Si02 
becomes a glass front face from Ti02:Si02=1:1-4:l was carried out. 

[Claim 2] Hydrophilic film covering glass according to claim 1 characterized by containing further 30 or less % of 
the weight of Zr02 to the weight of the upper film. 

[Claim 3] Each thickness of the lower layer film and the upper film is hydrophilic film covering glass according to 
claim 1 or 2 characterized by being 50nm - 200nm. 

[Claim 4] Si02 content [ as opposed to / when, as for the lower layer film, aluminum 203 is not contained in the 
film / all the oxides of the lower layer film ] is hydrophilic film covering glass according to claim 1 or 3 which is 
50 % of the weight or more, and is characterized [ as opposed to / when aluminum 203 is contained / ail the 
oxides of the lower layer film ] by the content of the sum total of Si02 and aluminum 203 being 40 % of the 
weight or more. 

[Claim 5] Glass is hydrophilic film covering glass according to claim 1 to 4 characterized by bending-fabricating 
and/or strengthening processing in the condition with the hydrophilic film. 

[Claim 6] Hydrophilic film covering glass according to claim 1 to 5 characterized by reflective excitation purity 
being 10% or less. 

[Claim 7] Hydrophilic film covering glass according to claim 1 to 6 characterized by being equipped and becoming 
so that the hydrophilic film may serve as a vehicle outside of the windowpane for cars. 

[Claim 8] The manufacture approach of the hydrophilic film covering glass according to claim 1 which consists of 
the following process. 

** The process which forms the hydrophilic film in a glass front face by heat-treating at the process and the 
**560 degree-C-700 degree C temperature which apply the coating liquid for the upper film containing each raw 
material for a process, the object for **Si02, and Ti02 which applies the coating liquid which consists of a raw 
material for lower layer film containing the raw material for Si02. 

[Claim 9] The manufacture approach of the hydrophilic film covering glass according to claim 8 characterized by 
bending-fabricating and/or strengthening processing by heat--treating glass after forming the hydrophilic film. 
[Claim 10] The manufacture approach of the hydrophilic film covering glass according to claim 8 or 9 
characterized by the mean particle diameter of a primary particle setting these rates to Ta/(Tp+Tps+Ta) =0-0.5 
by Ti02 conversion, using a crystalline particle (Tp) and/or its sol (Tps), and an amorphous raw material (Ta) 
30nm or less as a start raw material of Ti02 for the upper film. 

[Claim 11] The manufacture approach of the hydrophilic film covering glass according to claim 8 to 10 
characterized by performing preheating processing of glass at the temperature of 300 degrees C - 620 degrees 
C before heat-treating. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hydrophilic film covering glass which has an improvement 
function in visibility in the time of the antifouling property by the hydrophilic property used in windowpanes, such 
as an aperture for buildings, and an aperture for cars, especially bending shaping and the windowpane by which 
strengthening processing was carried out, and rainy weather etc. 
[0002] 

[Description of the Prior Art] As an approach for the antifouling property grant and the improvement in visibility 
in case of rainy weather to the windowpane for cars etc., the hydrophilic processing which improves the 
concordance of the water-repellent finish and water which flip water is known. Among those, as hydrophilic 
processing, the hydrophilic processing spray which uses a surfactant as a principal component as an object for 
the door mirrors of an automobile is put on the market in the car accessory store, for example. Moreover, the 
plate-like part material to which it was made for the part to expose the photocatalyst impalpable powder for 
which the hydrophilic processing using the photocatalyst effectiveness attracts attention for example, which 
makes the anatase mold titania of a publication a subject at JP,5-253544,A from a binder layer front face is 
begun, and much patents are known recently. Discovering the antifouling effectiveness by the photocatalyst 
effectiveness which coating agents of ST-K01 of the Ishihara techno, ST-K03, and Taki Chemical, such as tie 
knock CA-62, are put on the market also as a photocatalyst ingredient, applied these to the base material, and 
was excellent with heat treatment at ordinary temperature or low temperature is known. 

[0003] Furthermore, the goods which secure visibility and antifouling property by sticking on glass the film which 
formed the hydrophilic film which has a photocatalyst function on the resin base material like the hydro TEKUTO 
window film of TOTO are already marketed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although the hydrophilic processing spray using a 
surfactant etc. was sprayed and the good field of view was secured immediately after, in order that a surfactant 
might flow and fall with rain for a short period of time, there was a problem that the period which can enjoy 
effectiveness was very short 

[0005] The hydrophilic processing using the photocatalyst effectiveness has flowing and falling [ little ] unlike 
above-mentioned surfactant system hydrophilic processing, and a hydrophilic property can be discovered 
according to the effectiveness which disassembles dirt according to the photocatalyst effectiveness at a long 
period of time. However, a coat and the photocatalyst coating agent marketed given [ above-mentioned ] in 
JP,5-253544,A were applied to glass, and when the coat which has a photocatalyst function was formed, there 
was a big problem. The glass currently used for the aperture of a building or a car is glass called the soda lime 
silicate glass which uses Na20, and CaO and Si02 as a principal component. If heat treatment for bending 
shaping or strengthening processing is performed like the glass used for cars after forming the above-mentioned 
coat on this glass On the occasion of heat treatment, sodium was eluted in the coat from glass and there was 
mainly a problem which decreases and vanishes remarkably the photocatalyst effectiveness of the semi- 
conductor (for example, anatase mold titania) which discovers the photocatalyst effectiveness, for this reason, 
like [ when a base material is glass / it is transparent and ] JP,9-227159,A the method windowpane for vehicles 
equipped with the layer containing a light catalytic semiconductor material which increased the thickness of a 
coat remarkably or was joined on the surface of the base material of order was indicated to be After performing 
heat treatment for bending shaping or strengthening processing, there is whether the photocatalyst film is 
processed at low temperature, what it can be satisfied with endurance sides, such as film reinforcement, of 
enough was not obtained, but there was a problem which cannot eryoy effectiveness at a long period of time. 
Moreover, about the case where a film with the hydrophilic film which has a photocatalyst function is stuck on 
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glass, there are problems, such as a strong problem and degradation of the film of a base material itself, and 
effectiveness was not able to be enjoyed at a long period of time, either. 

[0006] Glass which in addition to these problems the hydrophilic film is already formed in the glass front face 
before glass wearing on a car from making a configuration from the glass size of arbitration, the ease of 
membrane formation, the ease of carrying out of quality control, etc., and moreover has the hydrophilic property 
and endurance by the photocatalyst effectiveness is desired. After forming the hydrophilic film on plate-like 
glass especially, even if it heat-treats bending shaping, strengthening processing, etc., the hydrophilic film 
covering glass which has the photocatalyst operation in which the hydrophilic ability by the photocatalyst 
effectiveness is fully demonstrated is called for. 
[0007] 

[Means for Solving the Problem] The lower layer film which makes this invention in view of the technical problem 
mentioned above, and becomes a glass front face from Si02 or aluminum 203, and any one or more and Si02 of 
Ti02, Zr02, Sn02, and Ta 205, By carrying out the laminating of the upper film which consists of Zr02, and 
Ti02 and Si02 on it, and covering the hydrophilic film which limited the component ratio of the upper film 
especially Even if this glass performed heat treatment in elevated temperatures, such as bending shaping and/or 
strengthening processing, it found out that the photocatalyst effectiveness required to discover the hydrophilic 
function which continued and was excellent in the long period of time, and endurance, such as abrasion 
resistance, could fully be discovered. 

[0008] Namely, the lower layer film with which the hydrophilic film covering glass of this invention becomes a 
glass front face from Si02 or aluminum 203. and any one or more and Si02 of Ti02, Zr02, Sn02, and Ta 205, It 
is characterized by coming to carry out the laminating of the upper film with which it consists of Ti02 and Si02, 
and the weight ratio of Ti02 and Si02 consists of Ti02:Si02=1:1-4:1. 

[0009] Moreover, the hydrophilic film covering glass of this invention is characterized by containing further 30 or 
less % of the weight of Zr02 to the weight of the upper film. 

[0010] Furthermore, the hydrophilic film covering glass of this invention is characterized by each thickness of 
the lower layer film and the upper film being 50nm - 200nm. 

[001 1] Furthermore, when, as for the hydrophilic film covering glass of this invention, aluminum 203 is not 
contained for the lower layer film in the film. Si02 content to all the oxides of the lower layer film is 50 % of the 
weight or more, and when aluminum 203 is contained, it is characterized by the content of the sum total of Si02 
and aluminum 203 being 40 % of the weight or more to all the oxides of the lower layer film. 
[001 2] The hydrophilic film covering glass of this invention is characterized by bending-fabricating and/or 
strengthening processing glass in the condition with the hydrophilic film further again. 

[001 3] Furthermore, the hydrophilic film covering glass of this invention is characterized by reflective excitation 
purity being 10% or less. 

[0014] Furthermore, the hydrophilic film covering glass of this invention is characterized by being equipped and 
becoming so that the hydrophilic film may serve as a vehicle outside of the windowpane for cars. 
[001 5] Moreover, the manufacture approach of the hydrophilic film covering glass of this invention is 
characterized by consisting of the following process. 

** The process which forms the hydrophilic film in a glass front face by heat--treating at the process and the 
**560 degree-C-700 degree C temperature which apply the coating liquid for the upper film containing each raw 
material for a process, the object for **Si02, and Ti02 which applies the coating liquid which consists of a raw 
material for lower layer film containing the raw material for Si02. 

[001 6] Furthermore, after the manufacture approach of the hydrophilic film covering glass of this invention forms 
the hydrophilic film, it is characterized by bending-fabricating and/or strengthening processing by heat-treating 
glass. 

[0017] Furthermore, the mean particle diameter of a primary particle is Ti02 conversion about these rates, using 
a crystalline particle (Tp) and/or its sol (Tps), and an amorphous raw material (Ta) 30nm or less as a start raw 
material of Ti02 for the upper film, and the manufacture approach of the hydrophilic film covering glass of this 
invention is characterized by being referred to as Ta/(Tp+Tps+Ta) =0-0.5. 

[001 8] Furthermore, the manufacture approach of the hydrophilic film covering glass of this invention is [001 9] 
characterized by performing preheating processing of glass at the temperature of 300 degrees C - 620 degrees 
C before heat-treating. 

[Embodiment of the Invention] This invention can carry out the laminating of the lower layer film which becomes 
a glass front face from Si02 or aluminum 203, and any one or more and Si02 of Ti02, Zr02, Sn02, and Ta 205. 
and the upper film which consists of Zr02, and Ti02 and Si02 on it, and can produce the hydrophilic film 
covering glass which has a photocatalyst function by heat-treating at an elevated temperature. 
[0020] Especially, the glass used for a base material does not need to be special glass, and the silicate glass 
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containing alkali components and alkaline earth components, such as Na20 used for the usual windowpane for 
cars, a usual structural windowpane, etc. and CaO, can be used for it. Moreover, the glass which began to clear 
no coloring and was colored the color of Green, bronze, etc. can also be used. 

[0021] Si02 of the component of the lower layer film formed in a glass front face controls the invasion on the 
upper film of an effluent from the glass at the time of heat treatment. Furthermore, the excitation purity of the 
improvement in chemical durability, the improvement in adhesion with the upper film and glass, and the reflected 
light of glass with the hydrophilic film can be stopped by adjustment of contents other than Si02. In order to 
raise chemical durability, such as acid resistance, alkali resistance, and a water resisting property, especially, the 
content ratio of each oxide is chosen as reference for pH (Poin-t of Zero Charge) from which the charge of 
each oxide becomes zero. 

[0022] Moreover, in order to stop the excitation purity of the reflected light, the content ratio and thickness of 
an oxide from which each refractive index in the lower layer film differs are controlled according to the refractive 
index and thickness of the upper film. The refractive index of the upper film used by this invention may be higher 
than glass, may become a color which is greatly different from the purple reflected color of which glass original 
when not performing refractive-index control of the lower layer film, and may spoil salability greatly depending on 
an application. In this case, the excitation purity generally called non-luster by a presentation and thickness 
adjustment is controllable to 10% or less. When aluminum 203 is not contained in the lower layer film from these 
things. Si02 content to all the oxides of the lower layer film has 50 desirable % of the weight or more. Moreover, 
when aluminum 203 is contained in the lower layer film, 40 % of the weight or more has the desirable content of 
the sum total of Si02 and aluminum 203 to all the oxides of the lower layer film. In addition, as for the last 
thickness of the lower layer film, it is desirable to make it 50nm - 200nm from the effluent control from glass and 
endurance, such as abrasion resistance. Moreover, as a raw matierial of Si02, aluminum 203, and Ti02, Zr02, 
Sn02 and Ta 205 used for the lower layer film, things can be carried out. for example using various metal 
alkoxides. a nitrate, a chloride, and the commercial drug solution that serves as various oxides after heat 
treatment. 

[0023] The upper film formed on the lower layer film needs to consist of Si02 of the component which improves 
a hydrophilic property and endurance, and Ti02 of the component which mainly discovers the photocatalyst 
effectiveness, and needs to set the ratio of Ti02 and Si02 in the upper film to Ti02:Si02=1:1-4:1 by the weight 
ratio from the photocatalyst effectiveness, endurance, especially abrasion resistance. As for the last thickness, 
it is desirable to make it 50nm - 200nm from the photocatalyst effectiveness, and a hydrophilic property and 
endurance. Although Zr02 is effective in using together with Si02 and improving chemical durability and 
photocatalyst activity including alkali resistance, since the upper film will become cloudy and the appearance as 
glass will be spoiled if the content to the total amount of oxides of the upper film exceeds 30 % of the weight, it 
needs to carry out a content to 0 - 30% of the weight. 

[0024] Nitrates, such as chlorides, such as metal alkoxides, such as zirconium propoxide and zirconium butoxide, 
a zirconium chloride, and zirconium oxychloride (eight hydrates), and an oxy-zirconium nitrate (two hydrates), the 
chlorine content zirconium alkoxide expressed with ZK0CmH2m+1) xCly (mx, y: an integer, x+y=4) can be used 
that what is necessary is just what generates a zirconium dioxide after the last heat treatment as a raw material 
of Zr02 which constitutes the upper film. 

[0025] That what is necessary is just what generates silicon oxide after the last heat treatment as a raw 
material of Si02 which constitutes the upper film For example, a tetramethoxy silane, a tetra-ethoxy silane, 
methyl trimetoxysilane, What was stabilized with stabilizing agents, such as alkoxysilane, such as methyl 
triethoxysilane, those hydrolyzates, a polycondensation object, and an acetylacetone. Moreover, the silica drug 
solution P (made in a COL coat) and MSH2 (Mitsubishi Chemical make) of a particle silica with a particle 
diameter of 40nm or less and further marketing, for example, COL coats, CSQ-DI -0600 (Chisso make), IPA-ST 
(Nissan Chemical Industries), etc. can be used. 

[0026] The sol which distributed to the solvent the crystalline particle (Tp) and/or it whose mean particle 
diameter of a primary particle is 30nm as a raw material of Ti02 which constitutes the upper film in order to 
maintain the transparency of glass can be used, for example, as fine-particles-like Ti02 particle for 
photocatalysts (Tp) For example, ST-01 , ST-21 (product made from the Ishihara techno). SSP-25, SSP-20 
(Sakai Chemical Industry make). It is possible to use PC-101 (Titan Kogyo make), super tie TANIA F-6, super tie 
TANIA F-5 (product made from Showa titer NIUMU). DN-22A (FURUKAWA make), etc. Moreover, as a 
crystalline particle distribution sol drug solution (Tps). it is also possible to use STS-01, STS-02 (product made 
from the Ishihara techno), A-6. M-6 (Taki Chemical make), etc.. and ST-K01, ST-K03 (product made from the 
Ishihara techno), etc. which are the mixture of Ti02 particle for photocatalysts and a silica raw material can be 
used further, for example. In the raw material of Ti02 in order to raise endurance, such as improvement in 
adhesion with the lower layer film, and abrasion resistance, furthermore to a crystalline particle (Tp) and a 
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crystalline particle distribution sol (Tps) Ti alkoxides, such as titanium isopropoxide and titanium butoxide, and a 
chloride like TiCI4, The chlorine content zirconium alkoxide expressed with Ti(OCmH2m+1) xCly (mx. y: an 
integer, x+y=4) can also mix amorphous raw materials (Ta), such as what stabilized them with stabilizing agents, 
such as an acetylacetone. In addition, fine-particles-like Ti02 particle for photocatalysts is satisfactory, even if 
it can distribute to a coat drug solution easily and mixes and distributes [ by mixed actuation, for example, a ball 
mill etc., in which it is generally used to distribute fine particles into a liquid, ] together with Zr02 source, Si02 
source, and amorphous Ti02 raw material (Ta) in that case. Under the present circumstances, since the upper 
Rim will become cloudy and the transparency as glass will be spoiled if Ta/(Tp+Tps+Ta) exceeds [ the mean 
particle diameter of a primary particle / the rate of a crystalline particle (Tp) 30nm or less and/or its sol (Tps), 
and an amorphous raw material (Ta) ] 0.5 by Ti02 conversion, it is desirable zero to 0.5 and to set Ta/ 
(Tp+Tps+Ta) to 0.03 to 0.45 preferably. 

[0027] After forming the lower layer film and the upper film on a glass front face, for example, after being cut by 
the required form to the glass for cars, in order to bending-fabricate and/or strengthening process like door 
glass or back window glass further depending on bending shaping and the case, it heat-treats more preferably 
560 degrees C - 700 degrees C at a 600 degrees C - 700 degrees C elevated temperature with glass 
temperature. While this fabricates [ bending-] and/or processes [ strengthening-] glass, the lower layer film and 
the upper film are firmly burned on glass, and sufficient endurance can be acquired by it. It is effective in 
furthermore a part of crystallinity of Ti02 of the upper film improving. In addition, about any glass other than the 
windowpane for automobiles, bending shaping in the case of heat treatment at an elevated temperature and 
strengthening processing cannot be performed, either. 

[0028] In addition, before performing heat treatment in the above-mentioned elevated temperature after forming 
the lower layer film and the upper film on glass From the purpose on production of preventing deterioration of 
the film by a blemish, humidity, etc. in the case of passing through processes, such as the time of cutting glass 
and a material awaiting dispostion After carrying out the laminating of the lower layer film and the upper film on 
glass, before heat-treating at 560-700 degrees C, with glass temperature, preheating can be more preferably 
carried out at 450 degrees C - 620 degrees C, and 300 degrees C - 620 degrees C of things for which a certain 
amount of reinforcement is given to a coat can also be perfornried if needed. In addition, about such preheating, it 
is the same also to the case where it heat-treats at elevated temperatures, such as a strengthening aperture of 
a building, and a half-strengthening aperture, besides the glass for cars which performs bending shaping and 
strengthening processing. 
[0029] 

[Example] Hereafter, an example explains this invention concretely. However, this invention is not limited by 
these examples. In addition, the evaluation approach of the hydrophilic film covering glass of this invention is 
shown below. 

[0030] The [evaluation approach] The following evaluation was performed about the obtained sample as back 
window glass with the hydrophilic film which used the hydrophilic film for the vehicle outside for cars. The 
evaluation result was shown in Table 1. 

[0031] ** In order to evaluate fluoroscopy nature required for initial haze glass, the haze value (haze value) was 
measured. The haze value HO considered 1% or less as success (O), and what has HO [ larger ] than 1% was 
taken as rejection (x). 

[0032] ** In wear-resistant real use, the film did not exfoliate easily, and in order to check getting damaged 
remarkably and not becoming cloudy while in use, wear wheel CS-10F and load 500gf estimated the haze value 
by the Taber's abrasion resistance test Haze variation **H (**H=HMax-HO) of the initial haze value HO and the 
maximum haze value HMax under 1000 rotations is **H<=2%, and the judgment considered the case where the 
hydrophilic film remained after 1 000 rotations as success (O), and made rejection (x) that in which the 
hydrophilic film has exfoliated after **H>2% or 1000 rotations. 

[0033] ** It is whenever [ disassembly / of stearin acid ] and the photocatalyst activity of the capacity which 
disassembles the dirt with which the photocatalyst activity front face was stained was evaluated. The evaluation 
approach is Paragon. 1000 (FT-IR made from Perkin-Elmer Co. and Ltd. a spectrum equipment) is used. The 
peak intensity (absorbance A) resulting from the C-H stretching vibration of the stearin acid which appears from 
2910cm-1 to 2920cm-1 After [ A1 ] irradiating AO and ultraviolet rays stearin acid spreading before Ab for 1 
.hour at the time of stearin acid spreading, it asked, respectively, and variation:{(A0-Ab)-(A1-Ab)} xlOOO of peak 
intensity were computed, and it considered as whenever [ disassembly / of stearin acid ]. (Photocatalyst activity 
becomes high, so that whenever [ stearin acid decomposition ] is large) . In addition, spreading to the sample of 
stearin acid was immersed in the 3wt% stearin acid-ethanol solution in the sample, and was performed by pulling 
up by 8 mm/sec. In the source of ultraviolet rays, ultraviolet-rays reinforcement on the front face of a sample 
was made into 4 mW/cm2 (365nm) using black light floor line15BLB (product made from the Toshiba electrical 
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and electric equipment). The judgment considered the case where the variation of said peak intensity was five or 
more as success (O), and made less than five rejection (x). 

[0034] ** In order to raise hydrophilic maintenance nature antifouling property and the visibility in case of rainy 
weather, the thing with the hydrophilic property of the front face by which hydrophilization was once carried out 
in addition to photocatalyst activity done for period maintenance is important The contact angle over water 
after leaving it in the laboratory under the environment below ultraviolet-rays on-iihe-strength 1 microwatt/cm 
2 (365nm) estimated hydrophilic maintenance nature for seven days after sample production. The contact angle 
theta of seven days after considered theta<=20 degrees as success (O), and the judgment showed theta> 20 
degrees by rejection (x). 
[0035] 

[Example 1] [Sample production] CSG-DI -0600 (Chisso make) was used for Si02 raw material for what 
stabilized titanium isopropoxide by the acetylacetone in Ti02 raw material of the coat drug solution of the lower 
layer film, and ethanol (product made from KISHIDA chemistry) was used for the solvent, and it prepared so that 
the component ratio of the lower layer film might be set to 27Ti02 and 73Si02 by oxide weight conversion. In 
Si02 raw material of the coat drug solution of the upper film, CSG-DI -0600 (Chisso make), a crystalline Ti02 
particle raw material and Si02 raw material — ST-K01 (Ti02:SiO 2= 8:2 [oxide weight conversion] — ) Using the 
product made from the Ishihara techno, ethanol (product made from KISHIDA chemistry) and 1-methoxy-2- 
propanol (product made from KISHIDA chemistry) were used for the solvent, and it prepared so that a coat 
component ratio might be set to 40SiO2 and 60TiO2 (Ti02 from a crystalline Ti02 particle raw material) by oxide 
weight conversion. 

[0036] next, water, a detergent, and the float glass plate (soda lime silicate glass — ) of the Green color often 
washed in Seria Glass size : to lOOOmmxl 800mm and glass thickness:3.5mm Carry out a coat using a lower layer 
film coat drug solution with a dip coating method, and it dries at 200 degrees C. After lowering glass temperature 
to a room temperature, a coat is further carried out using the upper film coat drug solution. By heat-treating at 
600 degrees C with glass temperature, pretreating the print of cutting, seaming, a black frame, and a heat ray in 
a predetermined configuration, and performing bending baking at a maximum of 650 degrees C with glass 
temperature, after drying at 200 degrees C Thickness obtained the back window glass to which the lower layer 
film and thickness of 27Ti02 and 73Si02 of 1.60 were carried out by 80nm, and the coat of the refractive index 
was carried out for the refractive index by 80nm by the upper film of 40SiO2 and 60TiO2 (Ti02 from a 
crystalline Ti02 particle raw material) of 1.69. 

[0037] [Evaluation result] As a result of the approach of showing the obtained hydrophilic film covering glass 
above estimating, as it was shown in Table 1 , the sample had sufficient abrasion resistance and a sufficient 
hydrophilic property, having photocatalyst activity, even if it used it for the windowpane for cars (a film side is a 
vehicle outside). When it furthermore asked for the excitation purity of light reflection of a sample depending on 
"how to ask for the excitation purity of JIS Z 8701 publication". 6.5% and a low value are acquired, there is no 
discoloration of the big reflected color by having prepared the hydrophilic film also in appearance, and salability 
was not spoiled greatly. 

[0038] in addition, when the outdoor exposure of the usual back window glass was actually carried out as a 
reference, dirt was attached and condition was evaluated, compared with the glass to which a coat is not 
attached, it was markedly alike, and has checked that there was little dirt 
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[0040] 

[Example 2] In Zr02 raw material of the coat drug solution of the upper film, ZrOCI2 (product made from 
KISHIDA chemistry). The drug solution which distributed MSH2 (Mitsubishi Chemical make) and PC-101 (Titan 
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Kogyo, make) with the ball mill at ethanol (product made from KISHIDA chemistry) in CSG-DI -0600 (Chisso 
make), Si02 raw material, and the crystalline Ti02 particle raw material is used for Si02 raw material. 
Furthermore, the drug solution which stabilized titanium isopropoxide (product made from KISHIDA chemistry) by 
the acetylacetone (product made from KISHIDA chemistry) is used for amorphous Ti02 raw material. Ethanol 
and 1-methoxy-2-propanol (product made from KISHIDA chemistry) are used for a solvent. It prepares so that a 
coat component ratio may be set to 10ZrO2, 30SiO2, 40TiO2 (Ti02 from a crystalline Ti02 particle raw 
material), and 20TiO2 (Ti02 from amorphous Ti02 raw material) by oxide weight conversion. After bending 
baking, thickness carried out like the example 1, except that it was made for a refractive index to become the 
upper film of 10ZrO2, 30SiO2, 40TiO2 (Ti02 from a crystalline Ti02 particle raw material), and 20TiO2 (Ti02 
from amorphous Ti02 raw material) of 1 .77 by 85nm. 

[0041] As shown in Table 1, the sample had sufficient abrasion resistance and a sufficient hydrophilic property, 
having photocatalyst activity, even if it used it for the windowpane for cars (a film side is a vehicle outside). 
Moreover, 0.3% and a very low value were acquired and the excitation purity of light reflection did not have sense 
of incongruity compared with the glass which there is no discoloration of the reflected color by having prepared 
the hydrophilic film also in appearance, and was used as the substrate. Although appearance evaluation after 8- 
hour immersion was performed to the sodium hydroxide of 1 convention maintained at the hydrochloric acid of 1 
convention kept at 23 degrees C **2 degrees C with the appearance evaluation after 24-hour immersion at 23 
degrees C **2 degrees C in order to investigate the acid resistance and the alkali resistance of a sample 
furthermore, it had the chemical resistance which is completely changeless and was excellent. 
[0042] in addition, when the outdoor exposure of the usual back window glass was actually carried out as a 
reference, dirt was attached and condition was evaluated, compared with the glass to which a coat is not 
attached, it was markedly alike, and has checked that there was little dirt. 
[0043] 

[Example 3] It prepares so that the coat component ratio of the coat drug solution of the upper film may be set 
to 40SiO2. 40TiO2 (Ti02 from a crystalline Ti02 particle raw material), and 20TiO2 (Ti02 from amorphous Ti02 
raw material) by oxide weight conversion. After bending baking, thickness carried out like the example 2, except 
that it was made for a refractive index to become the upper film of 40SiO2, 40TiO2 (Ti02 from a crystalline 
Ti02 particle raw material), and 20TiO2 (Ti02 from amorphous Ti02 raw material) of 1 .67 by BOnm. 
[0044] As shown in Table 1, the sample had sufficient abrasion resistance and a sufficient hydrophilic property, 
having photocatalyst activity, even if it used it for the windowpane for cars (a film side is a vehicle outside). 
Moreover, when asked for the excitation purity of light reflection, 8.5% and a low value are acquired, there is no 
discoloration of the big reflected color by having prepared the hydrophilic film also in appearance, and salability 
was not spoiled greatly, in addition, when the outdoor exposure of the usual back window glass was actually 
carried out as a reference, dirt was attached and condition was evaluated, compared with the glass to which a 
coat is not attached, it was markedly alike, and has checked that there was little dirt. 
[0045] 

[The example 1 of a comparison] It is ST-K01 (using Ti02:SiO [ 2= 8:2 ] [oxide weight conversion], ethanol 
(product made from KISHIDA chemistry), and 1 -methoxy-2-propanol (product made from KISHIDA chemistry), 
the lower layer film was not prepared but the coat of direct ST-K01 was formed on glass, and except that it was 
made for thickness to be set to 300nm after bending baking, it carried out like the example 1.) to the crystalline 
Ti02 particle raw material of the coat drug solution of the upper film, and Si02 raw material. As shown in Table 
1 , there was no abrasion resistance. 
[0046] 

[The example 2 of a comparison] ST-K03 (a 2= SrSH'old Ti02:SiO quantitative ratio, product made from the 
Ishihara techno), ethanol (product made from KISHIDA chemistry), and l-methoxy-2-'propanol (product made 
from KISHIDA chemistry) were used for the coat drug solution, the lower layer film was not prepared but the 
coat of direct ST-K03 was formed on glass, and except that it was made for thickness to be set to 90nm after 
bending baking, it carried out like the example 1. As shown in Table 1. there was no photocatalyst activity. 
[0047] 

[The example 3 of a comparison] It prepared so that the coat component ratio of the coat drug solution of the 
upper film might be set to 60SiO2 and 40TiO2 (Ti02 from a crystalline Ti02 particle raw material) by oxide 
weight conversion, and it carried out like the example 2 except having made it become the upper film of 60SiO2 
and 40TiO2 (Ti02 from a crystalline Ti02 particle raw material) after bending baking. As shown in Table 1 , there 
was no photocatalyst activity. 
[0048] 

[The example 4 of a comparison] It prepares so that the coat component ratio of the coat drug solution of the 
upper film may be set to 40SiO2, 20TiO2 (Ti02 from a crystalline Ti02 particle raw material), and 40TiO2 (Ti02 
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From amorphous Ti02 raw material) by oxide weight conversion. It carried out like the example 3 except having 
-nade it become the upper film of 40SiO2, .20TiO2 (Ti02 from a crystalline Ti02 particle raw material), and 
40TiO2 (Ti02 from amorphous Ti02 raw material) after bending baking. As shown in Table 1, visibility did not 
lave an initial haze at a rejection. 
[0049] 

[The example 5 of a comparison] It prepared so that the coat component ratio of the coat drug solution of the 
upper film might be set to 50ZrO2, 10SiO2, and 40TiO2 (Ti02 from a crystalline Ti02 particle raw material) by 
oxide weight conversion, and it carried out like the example 2 except having made it become the upper film of 
50ZrO2, 10SiO2, and 40TiO2 (Ti02 from a crystalline Ti02 particle raw material) after bending baking. As shown 
in Table 1, visibility did not have an initial haze at a rejection. 
[0050] 

[Effect of the Invention] As mentioned above, according to the hydrophilic film covering glass of this invention, 
even if the operating environment which the purposes, such as improvement in visibility in case of the rainy 
weather by the hydrophilic property and antifouling, take endurance which uses the hydrophilic film for the 
vehicle outside of the windowpane for cars also forms the hydrophilic film before heat treatment for bending 
shaping and/or strengthening processing, it can offer glass with sufficient endurance, a hydrophilic property, 
antifouling property by the photocatalyst, etc. 
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[0 040] 

immm 2 ] ±jiiicDsai^cD z r mmk: z r o 20 

Cla (+5^^{b^) . SiO,J^tCCSG-DI- 
0 6 00 i^y^m) . S i 0,Ilf4iteB^ttT i 0,?& 

n^im^cMSHz (HSik^K) ipc- 1 0 1 

;u (^i^^^k^SS) SM^^tkjJi^mfk^S 

^gLt! lOZrO, - SOSiOz - 40X10, (^S 30 
ttT i 02mL^Wmi^h(DT i O, ) -20X10 
z (l^fe^ttT i 0,Jl*4:^6OT i O,) ItCtji^X^m 

CDlOZrO, - 30310, - 40X10, (JfeSlSX 

io^mML'T-mm^fb<DT iOi) -20x10, {^m 

SttX 1 0,Mm^6<^)X 1 O,) (^>±)imc&^j:^>tc 
[ 0 0 4 1 ] ^ 1 cc?j^"r J: ^cc. ■t?'>:7';i'ti3fe84ifllr£14 

3-c±*2 -ccc^o/c 1 «s<z)«m^c2 4»#raamf^cDji' 

mm»t. 2 3 °C± 2 V(tCm^tc 1 ^ISCD^K^k:^ h V 
'>A0C8B$lfflatB^CDi1«M?:tfo/c*5. ^<^{k^5 

[0 04 2] iftte. jlS0-''^^;'^^^>F'i?:^'7;^*'; 



[0043] 

a^#r 4 0 s 1 o, • 4 0 X 1 O, (M^ttX 1 o,'^ 
"i&^m^i^hOT 1 O, ) -20X10, (#^Si4X 1 
0,jS*45&^e>cDX 1 O,) tCJ^jr^cfc^^Cia^L/. fflCfMJ3E 
f^&CMl»;&«8 0 nrnxmam^ 1 . 6 7(04 0 S 1 O, 
• 4 0 X i O, (JlSaiiX 1 02mtf'WMt^h(DT 1 O 

,) -20X10, (^NM^ttx 1 o^mm^b<oT 1 
o,) (o±mmitcrj:^jz':>i^Lfci;jLmtmmm2 tmm 

[ 0 0 4 4 ] ^ 1 ^^-r J: ^ if > :7VV^j:*MI®rStt 
7KJS«CD$!iai*fia**i?>^:iC:5. 8. b%ti&imf>^ 

sifecD^fe^Aj: < , m&^^i^t < ^a^c ^ c «b o 

[0 04 5] 

[ik^fi^a 1 ] ±mm(Dm^^(Df^^Bm i o,sfc?4^^ 

il3^<fcS 1 O,JS*4^e:SX-K0 1 (X i O, : S i O, 

= 8:2 mitmmmikn] <hx3?y--;u (^t/^{k^ 

Si) i 1 h+>^-2-:7*pAy-;i^ (^t/3^{k^ 
S8) ^flac^-C. T)ili^^t:r*r:^/'7;^±CCittSSX-K 

0 1 (mmi^mu. mfm^ik^mmf)^3 o o nmcc 

[0046] 
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[J;biK0!I2] «M^ffiiCST-K0 3 (T i O, : S i * 
0, = 5 : 5Sfitfc. ^E^f^i^ym) ts.^y-'jV 

[0 04 7] 

m^W^e 0 S i O, • 4 0 T i O, (igSttX i O,^ 10 
iK^M4:«^^€)<Z>T i O,) <fc ^ tCi^^U. mm 

JiRfitce 0 S i O, • 40T i O, (^SttT i 0,!a*i 

[0 04 8] 

fig|»-C4 0 S i O, * 2 0 T i O, (JSSttT i 0,«R 
l&l-m^^hOT i 0,) -40X10, (#^teSttT i 
O,Jll4)t?^e>C0T i O,) K:;^^J:^tcP!^L. ftifSS^ 20 
atC4 0 S i O, • 2 OT i O, i OaSt^^- * 
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ll*43&^6C!)T i O J • 4 0 T i Oa (^N^SttT i O, 
[0049] 

[j:b«0!i5 ] ±mm(D^mm<omMfSL^tbi)mimm 

m^U^SOZ rO, • 1 0 S i • 40T i O, (JS 

ffitf^^jK*CC5 OZ r O, • 1 0 S i O, • 4 OT i 
O, ($Sb^b14T i 0,SR5a^jm3&^e>©T i O,) <D±m 

[005 0] 
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Ham<£Km:^pwri5io •fe>h^;i/$g^ =a»«iREm:^nwTi5io -fevb-^ji/^g^ 
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